Effects of various sympathicomimetic drugs on renal hemodynamics in normotensive and hypotensive dogs. Am. J. Physiol. I 98(6) : I 279-I 283. I g6o.-The effects of L-epinephrine, L-norepinephrine, phenylephrine, methoxamine, metaraminol and mephentermine on renal hemodynamics were studied in six groups of dogs. Although comparable rises in blood pressure were obtained, there were marked differences in the effects on renal hemodynamics. While infusibn of mephentermine led to only slight reductions in glomerular filtration rate and renal blood flow, and only a slight increase in renal vascular resistance, methoxamine produced a marked fall in flow and a marked increase in resistance. The other agents tested had effects which were intermediate between these two. The effects of these same drugs on renal hemodynamics were also compared in dogs made hypotensive by bleeding. While blood pressure increased significantly in all groups, glomerular filtration rate and renal blood flow increased significantly only during infusion of mephentermine, metaraminol and phenylephrine.
Since assays relative to the inherent vasodilator properties of these agents revealed epinephrine to be the only agent with marked activity, it seems unlikely that the observed effects were due to this factor. It is concluded that the observed changes were due to a greater reactivity of renal vascular vasoconstrictor adrenergic receptors with certain sympathicomimetic drugs than those of the vasculature in general.
P REVIOUS EXPERIMENTAL WORK by Ahlquist (I) has
shown not only differences in response of a given vascular bed to a series of sympathicomimetic drugs, but also differences in response of various vascular beds to the same sympathicomimetic agent. (2) .
Forty-five minutes after the infusion of creatinine and PAH had been started, three to four successive IO-minute control periods were done for determination of glomerular filtration rate (GFR) (creatinine clearance), renal plasma flow (RPF) (PAH clearance), and urinary and plasma sodium and potassium.
In the experiments in normotensive animals an infusion of normal saline containing the sympathicomimetic drug to be studied was started intravenously immediately following the control periods. For these purposes no attempt was made to give the same amount of the drug to each dog, but rather to give sufficient drug to elevate the blood pressure to the same level in each dog. Initially an attempt was made to raise the mean blood pressure to a level of 30% above the control.
As soon as the blood pressure had stabilized, renal clearances were again measured during two to six consecutive IO-minute periods.
In most instances the rate of the infusion was then increased to obtain a further rise in blood pressure (approximately 60 % above control levels) and clearances were again determined.
From I I to 23 dogs were studied in each of six drug groups. In analyzing the data, the average of at least two consecutive clearance determinations at a given blood pressure level was used as the value for that drug period. When more than three clearance determinations were obtained at a given blood pressure level, the first two were averaged for the first period, the third and fourth for the second period, and so on. The drug periods were then divided into two subgroups: group A consisted of those averaged drug periods in which there
In the experiments in the hypotensive dogs, the animals were bled after three to four consecutive IO- was less than 40 % rise in mean blood pressure and minute control periods had been obtained. Sufficient group B, those in which the rise was greater than 40 %. blood was removed (average for all groups-41.5 ml/kg) to produce a fall in mean arterial blood pressure to approximately 50 mm Hg. After a 2o-qo-minute period, in which blood pressure was maintained at this level by further bleeding if necessary, clearances during three IO-minute periods were calculated from analyses of blood and urine samples. An infusion containing one of six sympathicomimetic amines was then started. After the blood pressure had been elevated and stabilized at the control level, glomerular filtration rate and renal plasma flow were measured again. There were 8-12 dogs in each of the six drug groups in these experiments.
The drugs used and the usual amounts in I ooo ml of normal saline were as follows: L-epinephrine-r 2 mg/l.; L-norepinephrine (Levophed 
